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uses a running average method to forecast attrition. This
method uses the average annual attrition for the last six
years adjusted by the intuitive assumptions of the officer
responsible for determining the officer loss rate. This
method is reliable only to a certain degree, with some years
proving more accurate than others. The "off years" create
significant complications for the efficient management of
manpower planning. Because of this problem, HQMC requested
a statistical study be undertaken to improve their predict-
ing capabilities. The request was referred to the Naval
Postgraduate School, and Major W. J. ESMANN, USMC, conducted
an analysis which resulted in his thesis entitled, "Marine
Officer Attrition Model".
Major Esmann's initial research seemed to indicate a
dramatic improvement in the ability to predict total attri-
tion, but he concluded his thesis with a recommendation that
further research be conducted using additional variables in
a binary choice model.
The first problem encountered by Major Esmann was to
narrow the choice of variables which would be used to pre-
dict attrition to a workable number. The initial choice of
variables was made through interviews and the intuitive
decisions of the officer conducting the analysis. At first,
three categories of variables were identified as factors
which could determine whether an officer would stay on
active duty or leave the Marine Corps. These variables were
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military pay, the economy (specifically unemployment), and
promotion potential. Of these three variables, promotion
potential was immediately eliminated because a method to
measure that variable had not yet been developed. However,
it is significant to note that throughout the study, those
officers interviewed felt promotion potential would be a
major factor in determining officer attrition.
Next, military pay was studied using factors which
showed its comparability with the private sector. A linear
regression model was used to provide an insight to their
predictive value. The results of this analysis indicated
that comparability between military and civilian pay was not
a significant factor in an officer's decision to leave the
Marine Corps. These results contradicted a study conducted
by the Center for Naval Analysis (CNA) which showed that pay
comparability was a factor in an officer's decision to
remain on active duty. However, the CNA study included all
branches of the Armed Forces while Major Esmann's model
considered Marine officers alone. The conclusion was that a
Marine officer was a different breed of serviceman, not
motivated by pay when making his decision to leave the
Marine Corps [Ref. 1],
Once pay comparability and promotion potential were
eliminated, only the economy remained as a primary factor.
To determine which aspects were significant, the possible
economic impact on attrition was broken into three areas:
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unemployment, consumer price index (CPI), and the Gross
National Product (GNP). Using this economic data, initial
tests were again run using a linear regression model with
both the CPI and GNP proving insignificant as factors in
determining officer attrition.
Finally, unemployment was evaluated and segmented
into professional-technical and managerial unemployment.
These factors were assigned to groups within the data base,
aviation officers being classified as professional-technical
and ground officers as managerial. Again, a linear regres-
sion model was used to determine the significance of this
variable.
The data base used for Major Esmann's study was
limited for several reasons. First, the data included in-
formation from the years 1976 through 1983 only. This was a
result of the Marine Corps not being fully automated prior
to this period. Data collected previous to 1976 was incom-
plete and unreliable due to system complications. Second,
attrition resulting from the Viet Nam war made it undesirab-
le to use data from that period.
2 . Application and results
As previously mentioned, Major Esmann's model was
formulated to assist planners in two ways. First, it was
designed to predict future manpower levels, an annual
process whereby officer attrition determines accession
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requirements and, therefore, recruiting goals. From these
figures, the manpower budget is more accurately prepared and
the budget call improved. Second, with a more accurate
prediction of attrition, realistic eligibility zones can be
determined, thus eliminating the mismatch between the number
of vacancies and the number of officers selected for
promotion.
The results of the model, using unemployment as the
key variable, produced significant improvements over the old
averaging method. Again, the averaging method took the sum
of the last six years attrition, by rank, and divided it by
six. The value derived was then modified depending on the
intuition of responsible officer. TABLE 1 shows the results
of the averaging method, Major Esmann's model, the actual
figures for FY83, and a prediction (using his model) for
FY84. As depicted in TABLE I, a clear improvement can be
seen over the averaging method.
Major Esmann's study concluded that unemployment is
a significant factor in predicting officer attrition.
However, his concluding recommendation centered around add-
ing a promotion potential variable to the unemployment
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With this initial background, the authors set out to
expand the previous study and provide HQMC with an improved
method for predicting officer attrition. The problem of
establishing a variable that could measure promotion poten-
tial, one of the key factors missing from Major Esmann's
model, was solved using fitness report data provided by
HQMC. An explanation of this process is covered in Chapter
II of this thesis.
Next, a number of interviews were conducted with offic-
ers at HQMC responsible for predicting officer attrition.
These interviews provided insight into the effectiveness of
previous attempts to use Major Esmann's model. In essence,
HQMC had achieved negative results using the Marine Officer
Attrition Model during FY1984 and had reverted to the
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averaging method which was proving more accurate. HQMC felt
that although 1984 was not a typical year in terms of
attrition, the averaging method provided a more accurate
prediction than the Esmann model. These discussions gave
some initial concerns but the authors believed the use of
the performance index would prove to be critical factor in
improving attrition prediction.
In the subsequent chapters, the authors will describe
the basic data as supplied by HQMC and the transformations
required to create the working data base for this study; a
description of the statistical functions available for this
type of research, their strengths and weaknesses, and the
eventual selection of the model that was used; the methodol-
ogy employed during the data manipulation phase; and an




The data for this thesis were obtained from the Marine
Corps Manpower Management System (MMS) and fitness report
input. It consisted of 132,903 records containing nineteen
data elements on every Marine officers on active duty from
1977 through 1984. A record was created for each officer
for each year, so that of the 132,903 records, somewhat less
were actually in the data base due to multiple entries for
those officers that remained on active duty during the
period covered. A detailed example of the data supplied by
HQMC is contained in Figure 2.1. The variables included
were
:
(1) ID CODE. This is an encoded identification of the
officer whose data appears on this line.
(2) PMOS . This numeric discriptor indicates an offic-
er's Primary Military Occupational Specialty.
(3) FSTAMOS. This is the First Additional Military Occu-
pational Speciality, or secondary skill the officer
is qualified for.
(4) ED MAJ . This a numeric designator describing the
officer's civilian education major.
(5) RANK. This alphanumeric variable represents the pay
grade equivalent of the officer's rank.
(6) ADBDY, ADBDM, ADBDD. Combined, these variables
indicate the Active Duty Base Date. This date is
often not the actual date an officer first came on
active duty, but has been adjusted for time spent
in the reserves or as an enlisted person.
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(7) FCOMMY, FCOMMM, FCOMMD. This is the date the offic-
er was first commissioned.
(8) SCORE. This is the officer's Performance Index
Score, to be described later in this chapter.
(9) POS SCR. This is the maximum, or Possible Score,
that an officer could have attained for his
length of service.
(10) DATESEPY, DATESEPM, DATESEPD. This is the date
the officer was separated from active service.
A " . in these columns means the officer is still
on active duty.
(11) CYC YR. This is Manpower Management System date
indicating the end of the record year this data
was compiled from.
The first change made to the basic data supplied was to
eliminate those categories of officers whose presence could
bias the results or that would have negligible impact on the
outcome. To this end, all second lieutenants were elimin-
ated because they would be promoted prior to reaching a
decision point in their career. Those officers with more
than four years of enlisted service, warrant officers, and
limited duty officers were also eliminated because a prelim-
inary statistical analysis indicated they tended to be ca-
reer oriented with virtually none leaving the service prior
to their twentieth year. The number of officers, by rank,
remaining in the data base are displayed in Table II.
In addition to the personal data provided through the
MMS, data pertinent to an individual's decision to remain on
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TABLE II







First, from the officer's fitness reports, HQMC provided
a performance SCORE which was determined by weighting each
of the "Performance" and "Qualities" blocks (see Figure 2.2)
of the report and taking this value times a numeric value
assigned to the mark received (Outstanding, Excellent,
etc.). The maximum score assigned, or POS_SCR, is the score
that would have resulted had the officer received a mark of
"Outstanding" in each of the observed areas. Both SCORE and
POS_SCR are cumulative, with senior officers having a higher
value for these variables than a more junior officer.
Second, a relationship between military and civilian
pay, expressed as a percentage difference of the former from
the latter, was obtained from the government's Employment
Cost Index [Ref. 3] and added to the data base for each year
of the period covered. The figures used in our analysis are
displayed in Table III.
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Last, managerial and technical executive unemployment
figures were obtained from the Bureau of Labor and Statis-
tics. These figures [Ref. 4], which were lagged by six
months to bring them in line with a date closer to the time
an officer made the decision to resign, are displayed in
TABLE IV.
B. TRANSFORMATIONS
Although some of the data could be used directly, many
of the required elements needed to be derived from the basic
data as supplied.
An individual's performance INDEX was determined by
dividing his SCORE by his POS_SCR. Due to the inflation of












The inflation of fitness reports during the period
also required the INDEX be normalized to a common mean. This
was accomplished using the following formula:
INDEXn = (INDEX - INDEXrm) / Std Dev
where:
INDEXn = Normalized Index
INDEX = given
INDEXrm = Index mean by rank and years of service
Std Dev = Standard Deviation corresponding to the
INDEXrm
To determine if an individual's education major played a
significant role in is decision to remain on active duty,
the Marine Cot. Manpov r Management System (MMS
)
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alphanumeric code for education major was converted to a
binary (1 and 2) choice that could be used with the LOGIST
procedure of SAS. This was accomplished in a somewhat
subjective manner based on the marketability of the
individual's level and type of degree. As an example, those
individuals possessing degrees in the soft skills, such as
business administration and education were given an EDSPEC
of 1 while those with more technical degrees such as
computer science or electrical engineering were given an
EDSPEC of 2.
The variable OUT was derived from the DATESEPY element
of the basic data. If an individual had a entry for this
element, it indicated he had been released from active duty
and was assigned an OUT variable value of 1. An individual
remaining on active duty received a value of 0.
YEARS, or the number of years each officer had been on
active duty, was simply his active duty base date (ADBDY)
minus the data cycle year (CYC_YR) , a date used by the MMS
to mark the annual update of individual's record.
Because colonels are assigned a 99XX series PMOS, or
numerical designator for an officer's primary military occu-
pational specialty, upon promotion, it was necessary to
create a new variable entitled MOS that would correlate the
actions of these officers with those of lesser grades. For
lieutenant colonel and below, MOS equalled PMOS, but for
23
colonels, MOS equalled their first additional MOS (FSTAMOS),
or the MOS they had been assigned prior to promotion.
Finally, a determination was required to accurately pre-
sent the unemployment statistics, or the UNEMP variable.
Like Major Esmann, the authors assigned Naval Aviators and
Naval Flight Officers the unemploment figures associated
with technical executives while the other officers were
assigned the managerial statistics. This was clearly an
subjective d<- ision, but one which appeared to most correct-
ly reflect the employabili ty of the population.
An example of the revised data appears in Figure 2.3.
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To assist in the analysis and prediction of Marine
officer attrition, it was necessary to select a computer-
assisted model that would most appropriately handle the
unique aspects of this particular study. Previous studies
of the subject had used multivariate regression analysis.
Although this procedure was somewhat successful, it was
apparent that other mo.els were available that might prove
more adept at accurately predicting an officer's decision to
remain in the Marine Corps or leave the service. Therefore,
following the collection and refinement of the data base, a
thorough analysis of the available models was conducted to
determine the algorithm that would most accurately predict
the binary "stay / leave" decision.
1. Linear Multiple Regression
Linear multiple regression analysis is probably the
most commonly used tool of the statistician who wishes to
develop a model that will predict a dependent output from a
series of known, independent inputs. This form of regres-
sion analysis is concerned with modeling the relationship
among the independent variables. It quantifies how a
response, the dependent variable, is related to a set of
explanatory, independent variables. If the true relation-
ship among the variables were known precisely, the
26
statistician would be able to accurately predict the
outcome. However, the true relationship is rarely known and
approximations must be developed from empirical evidence.
To accomplish this approximation, the concept of
least squares is used to fit the regression equation to the
observed data. The least squares method requires that a
line be chosen to fit the data so that the sum of the
squares of the vertical deviations separating the points
from the line will be a minimum. These deviations are
represented by the lengths of the vertical line segments
that connect the points to the estimated regression line.
In the case of multiple regression, the line is replaced by
a hyperplane with dimensions equal to the number of
independent variables. The resulting estimated multiple
regression equation would be:







The value of Y calculated from the
regression equation.
The value of the constant or "y-
intercept"
.
The estimated regression coefficient of
a particular independent variable.
An independent variable.
Residual error associated with the model
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As can be seen, the major goal of linear multiple
regression is to predict Y from the regression plane for
given levels of X. This is an excellent tool, with some
reservations, if the independent variables are continuous
and randomly distributed (weight, speed, or payload) and
the independent variable will also be continuous, such as
cost [Ref. 5], But, if the investigator wishes to predict
the either/or behavior of an individual or group based on
the observed past performance of a similar group, then the
traditional forms of regression analysis are not able to
accurately predict their response or action because the
independent variable is qualitative, or at least observed to
be qualitative, and not quantitative. Voting, the decision
to marry, have children, or go to college are examples of
qualitative decisions that are not adequately handled by
linear multiple regression. What is needed, therefore, is a
set of statistical techniques that can do the work of multi-
ple regression but with qualitative choices as the indepen-
dent variables. Following will be a discussion of two of the
more commonly used procedures to accomplish this task.
2 . Discriminant Analysis
Discriminant Analysis deals with a specific class of
statistical problem that focuses on the study of groups of
populations or da-ta sets. In general it is assumed that the
groups being analyzed are discrete and identifiable, that
each observation in the group can be described by a set of
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measurable variables, and that the variables have a normal
distribution within each group. With this in mind, the
purpose of discriminant analysis is to test for mean group
differences and to describe the overlaps among the groups
(the decision to leave the Marine Corps for instance, is a
different one than the decision to stay so that the
probabilities may add to more than one due to this overlap).
Furthermore, discriminant analysis will construct a classi-
fication scheme based on the variable set and thereby create
a predictive model with which to determine the probable
actions of similar groups.
To use discriminant analysis as a predictive tool, a
concept similar to regression analysis called the
discriminant function is employed. However, unlike the
linear regression problem, the dependent variable is
dichotomous. This function uses a weighted combination of
the independent variables to classify a response into a
variable group. Furthermore, using a weighted sum of values
derived from the individual predictor variables, a
discriminant score is calculated. A cutoff score is then
determined that, used in conjunction with the discriminant
score, assigns those observations with discriminant scores
higher than the cutoff score to one of the criterion groups
while those observations with discriminant scores less than
the cutoff are assigned to the other [Ref. 6]. The
discriminant function is expressed as follows:
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L = b, X, + b^X a . . . + bn X n
where:
L = Discriminant score
bn = Weights associated with the predictors
Xn = Values of the predictor variables
The default cutoff score in most automated systems, such as
SAS or SPSS, is .5 with the user being able to modify the
breakpoint, if desired, to weight the outcome. This would
be done to reduce the number of misclassif ications in a
particular direction.
In general, discriminant analysis allows the
statistician to classify objects into groups based on their
values as predictor variables and, much like multiple
regression, creates a model that can predict individual or
group behavior based on the actions of a similar population
base from the past. One of the key factors in accurately
predicting behavior, however, is that there be a large
difference between the criterion groups. This was certainly
not the case with one of the primary variables used in the
study of Marine officer prediction, namely the performance
INDEX. Due to the inflation of the fitness report marks
during the period covered by the data base, it was found
that the vast majority of the INDEX values fell into a very
narrow range. Thus the difference between an outstanding
officer and a less capable one was numerically very small.
This led to classification errors and therefore less than
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acceptable results when trying to determine what percentage
of a particular group would leave the Marine Corps.
3. Log it
Logit is a binary-choice model that assumes that
individuals faced with a choice between two alternatives
will make a decision based on their respective characteris-
tics. Unlike discriminant analysis, which postulates that
the observed values of individual characteristics and
attributes of alternatives are drawings from posterior dis-
tributions conditioned on actual responses, logit proposes
that the actual responses are drawings from multinomial
distributions with selection probabilities conditioned on
the observed values of individual characteristics and attri-
butes of alternatives. With this in mind, it can be seen
that the logit model can be used to calculate the probabili-
ty of an individual making a particular choice, such as to
get out of the Marine Corps, conditioned on an observation
of some specific elements of information about that particu-
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Once these probabilities have been calculated in conjunction
with a particular choice, for instance to get out, the model
is run against the population to be tested and the individ-
ual probabilities summed to determine the number predicted
to leave the Marine Corps. For example, using the following
test data,
TEST DATA
Obs Sex Income Z
1 M H .34
2 F M .69
3 F H .52
4 M L .23
5 M L .23
6 M M .38
2.39
the logit function predicted that 2.39 officers would be
leaving the Marine Corps.
Since the logit function makes far fewer assumptions
than the discriminant model, such as no multivariate
normality for covariates, this form of regression analysis
is often preferred to discriminant analysis. In addition,
the theory that an officer would leave the Marine Corps
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because of pay di >rences, his educational background, or
perceived probab ity of promotion suggests a causal rela-
tionship between the explanatory variables and the probabil-
ity of his separation. Here again, in side-by-side
comparisons, the logit function has proved to be somewhat
more accurate in forecasting the direction the dependent
variable will take [Ref. 7],
B. MODEL SELECTION
Based on the foregoing analysis, and the availaoility of
the appropriate models at the Naval Postgraduate School, the
authors elected to use the logit function to conduct this
study. As implemented by the Statistical Analysis System
(SAS), the logit function is entitled LOGIST. Supporting
the basic program are a number of standard statistical tools
to assist the user in the stepwise elimination of insignifi-
cant variables. As a guide to the reader in evaluating the
SAS LOGIST output, a sample printout is included in Figures
3.1 - 3.4, with the critical points explained below.
1. This matrix depicts the percentile distribution of a
particular group based on their individual
performance INDEX. This matrix, although not part
of the LOGIST procedure, was included to assist in
the analysis by displaying the number of officers
falling into each of the ten categories. This
breakout by INDEX gives the investigator a detailed
view of why the model is, or is not, performing as
expected. In this example, there is a wide differ-
ence b tween those staying in (the column headed
"U") and those leaving (the column headed "1").
Although this difference slowly fades as the INDEX
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scores increase, this model should perform very well
in predicting officer attrition because of the dis-
tinct classification process that has occured.
2. This is the number of observations in the group con-
sidered, less those with missing data.
3. Displayed in this area is the basic statistical data
on the independent variables.
4. The P-value for testing the joint association of
all variables in the model with the dependent
variable is displayed at this point. In this
example, the P-value of indicates the model is
totally significant.
5. These are the P-values of the individual variables
deleted from the model as insignificant.
6. Displayed here are the estimated regression coeffi-
cients for each variable in the model.
7. This column contains the estimated standard errors
of the regression coefficient estimates.
8. This column contains the P-value of the variables
retained by the model as being significant.
9. This column depicts the lower confidence limit of
the predicted probability.
10. Displayed in this column is the predicted probabil-
ity of this particular officer leaving the Marine
Corps given the values of the independent vari-
ables associated with this observation.
11. This column contains the upper confidence limit
of the predicted probability.
12. This is the summation of the predicted probabilities
for this group, which equals the total number of
officers the model predicts will be getting out of
the Marine Corps [Ref. 8].
This concludes a description of the model selection
procedures. In Chapter IV, the authors will analyze the
output resulting from the application of the logit model to
each of the groups studied.
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The initial step of the analysis was to perform a
preliminary study of the basic data. Through this review,
the authors selected and, if necessary, transformed the
independent variables which they felt would prove useful in
predicting attrition. Along with this procedure, the
dependent variables were transformed from the basic data to
reflect a binary choice decision. With this accomplished,
the basic data were purged to eliminate biased information.
Through these procedures, a data base was created from which
eight population groups were selected and evaluated using
the SAS LOGIST procedure.
B. INDEPENDENT VARIABLES
As indicated in Chapter III, manipulation of the data
was required to create a file which would contain the
significant factors to conduct the analysis. Once the data
base was transformed into a workable file, the independent
variables to be used in the study were selected on the basis
of intuitive decisions by the authors.
The first variable selected was INDEX. This variable
was the primary reason for conducting this follow-on
analysis of officer attrition. However, the binary choice
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indication of his career potential in the Marine Corps.
Those officers with a PMOS of 0302 (infantry) and 0802
(artillery) would seem to be taking the "ideal" career path
of a Marine ground officer. Both authors have observed that
officers without the above specialties did perceive
themselves to be less promotable and therefore more likely
to attrit when the opportunity arose.
C. DEPENDENT VARIABLE
The dependent variable for this model was entitled
"OUT". This variable positioned a 1 in every record which
had a separation date and a in those records for which
there was no separation date.
D. SCOPE OF STUDY
1 . General
In order to remove data that would bias the outcome
and to limit the scope of the study to a reasonable number
of population groups, two decisions were required prior to
the application of the logit function to the data. First,
it was determined that a large portion of the population,
for which the decision to attrit was either insignificant or
not a factor at all, would have to be eliminated from the
data base. Second, once this group was deleted from the
data, a decision was required to determine which of the many
possible rank by years-of-service population groups could be
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analyzed in the time allotted and still provide a accurate
projection of officer attrition.
2. Biased Data Elimination
In keeping with the Esmann study, the authors
eliminated all ground second lieutenants from the analysis
because their initial contracts would require them to remain
on active duty until after they would have been promoted to
first lieutenant. By the same criterion, aviators were also
not evaluated until they had reached the rank of captain.
Additionally, the authors eliminated all limited
duty officers and warrant officers. As explained in Chapter
II, these officers have normally amassed tenure from prior
enlisted service and their committment to remain on active
duty is strengthened by their selection for promotion to
officer status.
3. Model Population Groups
The initial intention was to run the independent
variables against the dependent variable "OUT** by rank.
However, further study clearly showed that to run this model
against a population categorized by rank only would give a
very biased result. A captain with 6 years of service faced
with the decision to leave the Marine Corps is influenced
by different factors than a captain with 9 years of service.
As discussed in Chapter II, the variable YEARS was created
from the basic data by subtracting an individual's active
duty base date (ADBDY) from the data cycle year (CYC YR)
.
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Through this transformation, the variable YEARS provided the
authors with the ability to further separate the RANK
populations by the number of years an officer had been on
active duty. This procedure greatly expanded the number of
population groups which could be evaluated. To reduce the
complexity of this problem, a program was written to show
the frequency of attrition by year and rank. These data
proved useful in evaluating the final results, as well as
indicating which years by rank were the critical years for
attrition.
The authors, using the results of this analysis,
determined that a satisfactory evaluation of Marine officer
attrition could be accomplished by studying five years by
rank groupings. The significant year is that point in an
officer's career when the greatest number of his peers leave
the Marine Corps. As shown in Table V, the significant
years for each rank were: First lieutenants, year 3;
captains, year 5; majors, year 11; lieutenant colonels, year
20; colonels, year 26. Also depicted in Table V are the
actual attrition figures for FY 81, the year used to
establish the validity of the LOGIST model.
Once this decision was reached, the only remaining
factor was to determine whether ground and aviation officers
should be separated and tested independently. The decision
was, like the Esmann model, to test these groups
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Data Group Variables Used
1st Lt (Gnd) INDEX, PAY, UNEMP(Mgr)
MOS, EDSPEC
Capt (Gnd) same as 1st Lt (Gnd)
Capt (Air) INDEX, PAY, UNEMP(Tech)
EDSPEC
Maj (Gnd) same as Capt (Gnd)
Maj (Air) same as Capt (Air)
Lt Col (Gnd) same as Capt (Gnd)
Lt Col (Air) same as Capt (Air)
Col INDEX, PAY, UNEMP(Mgr)
EDSPEC
(Infantry and Artillery) and the remainder of the
population. For colonels, the authors eliminated any MOS
distinction because these officers have made a critical
transition to an executive level where MOS looses its
significance. Because the aviation population groups were
tested independent of the ground officers, MOS was not a
factor and therefore eliminated.
E. OUTPUT
1 . General
Once the data groups were established, the authors,
using the LOGIST procedure, analyzed the data groups in two
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areas. First, the authors fit the models to the FY77
through FY80 data using the LOGIST function. This was
accomplished by the LOGIST procedure, using the stepwise
mode, which provided statistical data on those variables
remaining in the model as well as those deleted because they
failed at the .05 level. The estimated models resulting
from this procedure provided the output that was then used
to produce a probability, or P-value, for each individual to
be tested in the FY81 and FY82 forecast years. The
summation of these individual probabilities gave the
predicted attrition for the population group being analyzed.
Comparing the predicted number with the actual figures
provided by HQMC, the authors were able to calculate a
prediction rate for each population group. For consistency,
this prediction rate was calculated as an absolute value,
always using the lower of the two numbers (actual or
predicted) as the numerator.
Because the primary purpose of this analysis was to
evaluate the predictive capabilities of the logit model of
Marine officer attrition, prediction rates are presented
first. Then the significance of the variables in the
estimated models are discussed. To assist the reader, the
authors have included in the discussion that follows for
each population group, a table ranking the variables in
order of significance by P-value of their associated Chi
Square tests. In addition, using a procedure unrelated to
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LOGIST, interval tables displaying the performance index by
percentile were addressed.
2. First Lieutenants (Ground)
a. Prediction Rates
Prediction rates for this group showed varying
results. For FY81 actual attrition for ground officers in
this data group was 183. LOGIST predicted a total of 186
officers would attrit during FY81 for a prediction rate of
98 percent. Encouraged by these results the authors decided
to evaluate FY82 for a more c iclusive study. For FY82
the results of the model were far less accurate. Actual
attrition for FY82 was 169 while LOGIST provided a forecast
of 140. These figures equated to an 83 percent prediction
rate or far below the rate achieved with the FY81 model.
Figure 4.1 displays 43 observations from the FY81 data
group, along with the predicted probability (column P) of
each officer leaving the Marine Corps. Below the
observations, in the "SUM" column, is a summation of the
predicted probabilities, or the total number LOGIST predicts
will leave the Marine Corps in FY81 and FY82
b. Significance of Variables
All variables within this population group
proved significant at the .05 level. Performance INDEX
showed the lowest P-value indicating its high level of
significance to the model while PAY was the least
significant with a P-value closest to .05. Table VII
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Figure 4.1 First Lieutenants (Ground)
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snows, by their order of significance, each variable and
their corresponding P-value and the Chi Square statistic.
Figure 4.2 shows the final parameter estimates
of each variable with its associated P - statistic and
regression coefficients of each of the significant
variables. These results would seem to indicate that the
junior officer is most concerned with his level of success
during his initial military contract agreement. Yet
another, probably more important factor, is the officer's
realization that the Marine Corps is not what he expected.
This happens quite early in a young officer's career and
his performance and attitude drop off quickly relative to
that of his peers. This difference in outlook, and
therefore performance, is reflected in the officer's INDEX
TABLE VII
VARIABLE SIGNIFICANCE, FIRST LIEUTENANTS







score and a clear distinction is made between the two
groups. Because only those officers with the higher scores
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LIEUTENANT (CNO) WITH 3 YEARS
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Figure 4.2 First Lieutenants (Ground)
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continue to make the Marine Corps their career, the
distinction between those with the greater promotion
potential and those who will fail selection or get out is
much less later in their careers. Since the dependent
variable is the probability of separating from active
service, one would expect a negative relationship between
the INDEX score and the dependent variable. This negative
coefficient clearly indicates a strong negative correlation
between a higher INDEX score and an officer's decision to
leave active duty.
Following INDEX is the UNEMPloyment variable.
This would seem to indicate that many of these young
officers initially made the military their choice of
employment because of the high unemployment rates they faced
upon graduation from college. Three years later, these same
officers, faced with a similar decision, opt for the
security of a military career, making e high umemployment
rate more profound. Supporting this view is the negative
coefficient associated with the UNEMPloyment variable,
which indicates that as the unemployment rate increases,
the probability that an officer will leave active duty
decreases.
The educational background of this data group
also proved to be highly significant. Again, since the
dependent variable is the probability of separating from the
Marine Cc.ps and a higher education level would seem to
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indicate increased employabi lity, the expected sign of this
coefficient would be positive. However, in this case the
negative coefficient assigned to the EDSPEC variable
indicates that those officers with the more technical, and
therefore more saleable, degrees are remaining in the Marine
Corps.
The remaining variables, MOS and PAY, were less
significant than the above variables but not enough to be
deleted from the model. While MOS and PAY are factors in
this model it is understandable why they are less
significant. In the case of MOS, the junior officer is at a
point in his career that the significance of a combat arms
MOS has little effect on his outlook regarding career
aspirations in the Marine Corps. If it has, the officer is
still at a point in his career to allow him the flexiblity
to change his MOS to one of the combat arms. Nevertheless,
the positive coefficient associated with this variable
indicates, as expected, that those officers with the combat
arms MOS ' s are remaining in the Corps. The least
significant of all of the variables was PAY. Interestingly
enough, the positive coefficient associated with this
variable indicates that as pay becomes less comparable with
the private sector, attrition decreases. This apparent
anomaly is unexplained. Officers in this data group, for
the most part, are experiencing their first full-time job.
The military offers these junior officers a comparable
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salary to their peers in the civilian sector and therefore
they perceive their pay to be adequate.
c. Performance Index Interval Table
Figure 4.3 shows ten equal sub-group intervals
within the first lieutenant population group. These sub-
groups show actual attrition rates for each index interval
during the period FY77 through FY80. For this data group
only one interval shows an "out" (1) percentage which is
greater than the "in" (0) percentage. This is interval 1,
or all those officers with a performance index less than or
equal to .796879. At the other end of the scale these
percentages change, showing that officers with the higher
index have the greatest retention rates. This table clearly
indicates that for this data group, the Marine Corps is
retaining those officers with the higher performance index




Like the previous data group, the prediction
rate for captains in the ground community for FY81 was
extremely high. Actual attrition for FY81 was 51 officers
while LOGIST predicted 50 officers would attrit for a 98
percent prediction rate. As with the previous data group,
the model was also evaluated with FY82 data in order to
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encouraging than those for FY81. Attrition during FY82 was
43 officers while LOGIST forecasted that 32 officers would
leave the Corps. This equated to a 74 percent prediction
rate. Figure 4.4 shows the results of this analysis,
b. Significance of Variables
With this particular data group, only two
variables remain in the model at the .05 significance level.
As discussed below, these variables, INDEX and EDSPEC, play
a significant role in an officer's decision to attrit from
the Marine Corps. Here again, the negative coefficient
associated with the INDEX variable indicates that officers
with higher performance index scores are much more likely to
remain on active duty. The remaining variables used (PAY,
UNEMPloyment, and MOS ) were deleted from the model because
they proved to be insignificant at the .05 level. Table
VIII shows the variables used to predict attrition in this
group ranKed from those proving to be the most significant
to those having no impact on the model's ability to predict.
The final parameter estimates along with the
variables deleted from the model are shown in Figure 4.5.
As in the previous data group, INDEX is again the most
significant variable. The output from these two data
groups would seem to indicate that an officer's performance
level plays a major role in his decision to either leave or
stay in the Marine Corps. The other variable in the model,
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CAPTAINS (GNO) WITH 5 YEAR
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Figure 4.5 Captains (Ground)
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TABLE VIII



















five years of service, are very employable in the civilian
market based on their educational background and job
experience. Supporting this idea is the positive
coefficient for the EDSPEC variable. Unlike the first
lieutenant population group, this positive relationship
indicates that those officers with the more technical
educations have a higher probability of leaving the service.
A number of variables were deleted from the
model. MOS and PAY may have proved insignificant for the
same reasons they were less than totally significant in the
previous data group. The deletion of the UNEMPloyment
variable may explain the reason EDSPEC becomes significant
to the model. A technical education, along with five years
of experience as a military manager, may make civilian
employment more available for this group than the national
unemployment rate indicates.
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c. Per rmance Index Interval Table
Th table again shows the highest attrition
rate occuring at interval 1, or those officers having a
performance index less than or equal to .843051. Indicated
is that out of 111 officers in this sub-group, 40 have left
the service for a 36 percent attrition rate. The remaining
intervals are generally within the same range with interval
2 showing an "in" rate of 87.5 percent with a 12.5 percent
"out" rate and interval 10 having an 88 percent "in" rate
with an 11.9 percent "out" rate. This table clearly shows
that those officers with the lowest performance index,
interval 1, attrit at the greatest rate. Figure 4.6 shows




Unlike the previous data groups analyzed, LOGIST
was unsuccessful in predicting attrition for both FY81 and
FY82. Actual attrition for FY81 was 67 officers. The
LOGIST sum predicted 29 officers would attrit for a 43
percent prediction rate. For FY82 the actual attrition was
26 officers while LOGIST forecasted 6 officers would attrit
for a 23 percent prediction rate. Figure 4.7 depicts the
predicted attrition rates provided by LOGIST. The reasons












































































































































Figure 4.6 Captains (Ground)
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Figure 4.7 Captains (Air)
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b. Significance of Variables
In the case of captains (Air), all variables
remain in the model with INDEX again proving the most
significant. The variables are shown in Table IX with the
P-value and the associated Chi Squares.
TABLE IX
VARIABLE SIGNIFICANCE, CAPTAINS (AIR)





Figure 4.8 shows the variables and pertinent
statistics provided through the LOGIST procedure. While the
LOGIST model proved unsuccessful in predicting attrition for
this group, an analysis of the variables may give some
insight as to its failure. Like the ground community, the
aviation element places a high level of significance on
performance. However, PAY becomes more significant within
this population group. This is reflected by the negative
coefficient associated with the PAY variable which shows a
direct connection between higher military pay and retention.
This may explain the need of the Marine Corps to pay bonus
dollars in order to retain these officers. The UNEMPloyment
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CAPTAINS (AIR) WITH 5 YEARS
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Tt P 0. THE FOLLOWING VARIABLES ARE ENTERED:
4IERCEP HDX< PAY UNEHP EOSPEC
MOOEL :HI-SOUARE= 59.30 WITH 4 D.F.
CCNVfcRJENCE OBTAINED IN 5 ITERATIONS.
MAX AdSCLUTE DERIVATIVES. 35510-08.
MOOLL CHI-SgUARE= 59.64 WITH 4 O.F.
(SCJRE STAT.l P=0.0
R= 0.237.
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(-2 LUG L.R.) P«0.0
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:0.325
Figure 4.8 Captains (Air)
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variable remains significant while the variable closest to
.05 is EDSPEC. Although EDSPEC remains in the model, it has
the least significance compared to the captain (Ground)
model. This may be the result of all of the officers in
this group having a technical education. One interesting
observation is that in this population group, all variables
remain in the model. Similar results were achieved within
the first lieutenant model. Both models show officers
making a decision on whether to remain in the service after
their initial contract obligation.
c. Performance Index Interval Table
Figure 4.9 shows the interval table with the
corresponding percentages. This interval table, like the
ones that precede it, indicates that attrition is greatest
in the first interval. Interval 1, depicting those officers
with an INDEX score less than or equal to .840127, shows a
53 percent attrition rate in this population sub-group.
While attrition is greatest at interval 1, the next three
intervals also show a significant attrition rate when
compared with the remaining intervals in the table. The
combined attrition rate for these three intervals is 31
percent. Again, this table shows attrition is greatest for
those with the lower performance index scores.
5. Majors (Air and Ground)
Although the LOGIST procedure was utilized to analyze
















































































































Figure 4.9 Captains (Air)
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provide a worthwhile analysis. Actual attrition for FY81
for both the air and ground communities was four officers!
During FY82 a total of five officers within these data
groups left the Marine Corps. A review of majors mith 11
years of service showed similar attrition rates from FY77
through FY83. With this level of attrition, the authors
believed a worthwhile analysis of the data was impossible
and discontinued any further study of this group.
6. Lieutenant Colonels (Ground)
a. Prediction Rates
The LOGIST procedure provided poor FY81 and FY82
prediction rates for this data group. For FY81, actual
attrition was 34 Marine officers while LOGIST predicted 45
officers would leave '_he Marine Corps, or a 76 percent
prediction rate. The results for FY82 were even less
promising. Actual attrition was 15 officers compared to a
LOGIST prediction of 44, or a 34 percent prediction rate.
Figure 4.10 shows the results of this model for both FY81
and FY8 2.
b. Significance of Variables
Figure 4.11 shows the final parameter estimates
for this model. This data group retained two variables in
the construction of the model. As with all of the other
data groups studied, INDEX was the most significant. The
other variable retained in the model was MOS, continuing the
trend (discussed below) that in the ground community at
67
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Figure 4.10 Lieutenant Colonels (Ground)
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LT CULS (GNU) WITH 20 YEARS
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Figure 4.11 Lieutenant Colonels (Ground)
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least, having a combat arms MOS is perceived to be important
to an officer's future in the Marine Corps. Variables
deleted from the model were UNEMP, PAY and EDSPEC. Table X
shows the variables for this data group.
While INDEX remained the most significant
variable throughout this study, the positive coefficient
assigned to INDEX shows a distinct break from the preceding
TABLE X
VARIABLE SIGNIFICANCE, LIEUTENANT COLONELS (GND)
Variable P - Value Chi - Square





population groups. This indicates, for the first time in
this study, that those officers with the higher performance
index scores have a greater probability of attrition. This
output supports the data displayed in the Performance Index
Interval Table discussed below. Additionally this data
group placed a high level of significance on MOS. This
would seem to indicate that after reaching the rank of
lieutenant colonel, officers begin to regard their 30b
assignments as a means of enhancing their future chances for
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promotion. Marine officers in this data group with combat
arms MOS's have had more command assignments, making their
future promotion potential greater than those who have never
served in this type of job due to their restrictive MOS's.
Addressing the variables deleted, EDSPEC seems
to become less significant as the officer moves further away
from his undergraduate years. This supports the authors'
original impressions about this variable, believing it would
prove significant only for the younger officers. PAY was
also deleted. This is because these officers have spent
twenty years in the military, and any real concerns with pay
would have forced them to attrit at an earlier stage in
their careers. UNEMPloyment is just insignificant at a P-
value of .05, which may indicate that the civilian
positions this group are seeking are not related to the
national unemployment rate.
c. Performance Index Interval Table
Figure 4.12 shows the interval table with the
corresponding attrition percentages. With this data group,
the performance INDEX does a complete reversal from the
previous data groups. In the previous populations,
attrition was highest among the intervals representing the
lowest index scores. A percentile breakdown of the
performance INDEX scores of this data group reveals that
those officers with the highest scores attrit at the































































































































Figure 4.12 Lieutenant colonels (Ground)
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less than or equal to .838258, have an "in" percentage of 83
percent and an "out" percentage of 16.9. On the other hand,
interval 10 has an "out" rate of 52 percent and an "in" rate
of 47.6 percent. A review of this table clearly shows that
those officers in the higher interval subgroupings attrited
at the greatest rate. This would indicate the Marine Corps
is losing those officers with the higher performance INDEX
scores from this data group.
7. Lieutenant Colonel (Air)
a. Prediction Rates
The application of LOGIST to this population
group produced mixed results for FY81 and FY82. The
prediction rate for FY81 was 93 percent, with LOGIST
forecasting 14 officers against an actual attrition of 13
officers. For FY82, LOGIST predicted 13 officers would
leave the Marine Corps when actually 16 officers resigned
their commissions. This resulted in a predictability rate
of only 81 percent for FY82. Figure 4.13 displays the
LOGIST output for this data group.
b. Significance of Variables
INDEX was the only variable that remained in
this model. The input variables for this model were similar
to those used to analyze the lieutenant colonel (Ground)
population group with the exception of MOS. MOS was not
used with this group because, like the other groups
involving pilots, they had been arranged by MOS initially.
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The variables evaluated in this model are shown below in
Table XI.
INDEX again emerges as the primary variable for
determining attrition for this group and, like the
lieutenant colonel (Ground) population group, the
coefficient is positive. The other variables analyzed by
the model were deleted for the same reasons given during the
discussion of the previous data group. Figure 4.14 shows
TABLE XI
VARIABLE SIGNIFICANCE, LIEUTENANT COLONELS (AIR)





the final parameter estimates of this data group along with
pertinent statistics on the variables deleted from the
model
.
c. Performance Index Interval Table
Figure 4.15 shows the table for this population
group with attrition and retention percentages by interval.
Although the total number of officers appearing in this
table is much less than the lieutenant colonel ground table,
239 versus 648, the results are similar. Interval 1,
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Figure 4.15 Lieutenant Colonels (Air)
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officers with a performance index score less than or equal
to .847943, shows retention at 91 percent and attrition at
8.7 percent. Intervals 9 and 10, or those officers with the
highest performance index, show attrition rates of 56 and 41
percent respectively. Again, contrary to the earlier groups
analyzed, this population group shows that officers with the




With this last data group, there were no
variables which passed the significance test. Table XII
shows the P-value and Chi-Square statistics of the variables
deleted from this model. Because these variables did not
enter the model, LOGIST assigned the entire population group
a uniform probability of leaving the service. This was due
in large part to the relatively small size of the population
group. The results of this procedure were discarded because
they merely equated to a random chance probability of
attrition. Accordingly, further analysis of the variables
and prediction rates was not conducted for this group.
b. Performance Index Interval Table
The colonels displayed similar results when
compared with the lieutenant colonel's ground and air data
groups. Attrition is greatest at the highest performance
INDEX interval. That interval, interval 10, shows an
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TABLE XII
VARIABLE SIGNIFICANCE, COLONELS (ALL)





attrition rate of 48 percent for those officers with a score
greater than or equal to .933774. The remaining intervals
show a substantial decrease in their attrition rates when
compared with interval 10. Figure 4.16 shows the results of
the interval tables by performance INDEX.
F. SUMMARY
This concludes the data analysis phase of the authors'
study of Marine officer attrition. In the following
chapter, these results will be consolidated for clarity and
the authors will provide comments and recommendations for
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This chapter will consolidate the results of the output
discussed in the previous chapter and offer some comments
and recommendations regarding further research in the area
of predicting Marine officer attrition. Figure 5.1 depicts,
by data group, the prediction sums developed by the SAS
LOGIST function along with actual attrition for FY81 and
FY82. These figures were transformed into a prediction rate
which is also included in Figure 5.1. Additionally,
variables which were retained in the model are listed in
order of significance while those deleted are presented in a
similiar format.
B. PREDICTION RATES
The overall results of this binary choice model, using
the SAS LOGIST procedure, were not encouraging. For FY81,
three of the five data groups analyzed gave a prediction
rate over 90 percent. At first glance, an ability to
predict attrition of Marine Officers at a 90 percent or
better rate would seem to validate the models and thus
provide a useful tool for manpower planning. But, in all
three cases, when these same population groups were used to
forecast FY82 attrition, the prediction rates dropped well
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Additionally, the rates obtained for the remaining data
groups were far below the 90 percent level for both FY81 and
FY82. Since the results of the tests conducted varied from
highly successful to totally unacceptable, the logit
procedure would appear to contain sufficient inaccuracy to
preclude its use.
This analysis however, has provided further insight into
the difficult question of predicting officer attrition.
This problem is very difficult to solve using statistical
models. Surely, there are a number of variables which
cannot be easily quantified yet play a major role in an
officer's decision to leave the service. Some of those
variables, such as family situation, next duty assignment,
personal contacts in the civilian job market and self
perception, would have to be individually modeled for this
type of analysis to prove statistically relevant to the
user. Through personal experiences, the authors have
consistently heard the above reasons given as to why an
officer has chosen to leave the service. This study seems
to confirm the diverse nature of this decision.
Future studies in this area should concentrate on
evaluating more population groups with additional variables
over a longer period of time to provide a wider range for
analysis. Only in this manner can the investigator hope to
achieve relevant results for this problem through the use of
standard statistical techniques.
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C. SIGNIFICANCE OF VARIABLES
As shown in Figure 5.1, INDEX was the most significant
variable in each of the five population groups analyzed.
These results confirmed the perceptions provided by Major
Esmann during his initial research. Officers interviewed
for that study felt that promotion potential was a major
factor when determining whether to remain on active duty or
leave the service. Further, they felt that a high promotion
potential would indicate satisfaction with the service while
a low promotion potential would cause an officer to resign
his commision [Ref. 9]. While the performance INDEX proved
significant with all of the population groups, it is of
particular note that for the three most senior groups
analyzed (lieutenant colonels, Air and Ground, and
colonels), the variable had a positive coefficient. The
inverse relationship of this positive coefficient means that
as an individual's INDEX score increases at these higher
ranks, so does the probability that he will leave the Marine
Corps. Additionally there is the question of whether the
performance INDEX equates to promotion potential. One major
shortcoming of this variable in relation to promotion
potential was that it failed to reflect an officer's level
of experience or his past job assignments. The assignment
variable in particular is one of the most significant
factors considered by promotion boards and is continually
04
stressed throughout the Marine Corps as a vital ingredient
when planning the "ideal" career. In essence, those Marine
officers who have been assigned the "better jobs", may in
fact have lower INDEX scores because of the competitive
nature of those billets. Nevertheless, these officers will
still have a greater promotion potential than their
contemporaries who received a higher INDEX score from a less
career-enhancing billet. Since the INDEX score has such a
narrow range, job assignment may in fact be the vital
ingredient for determining promotion potential. A review of
the GAO study on quality retention of Marine officers shows
that a job assignment fator was numerically transformed and
combined with a performance indicator in order to provide a
more realistic presentation of promotion potential [Ref.
10]. Future studies in this area should include a job
assignment factor to weight the performance INDEX when
evaluating the effect of promotion potential on attrition.
While the Esmann study concluded that the unemployment
variable (UNEMP) was significant in predicting attrition, the
SAS LOGIST procedure provided quite the opposite results.
In three of the five data groups analyzed, the unemployment
variable did not meet the .05 significance level and was
deleted from the model. In those cases where it remained,
the population groups were completing their initial
contracts and reviewing their employment opportunities in
the civilian community. These groups, first lieutenant
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(Ground) and captain (Air), were facing similiar decisions
and the unemployment rate appears to have been an important
factor in their decision to leave the Marine Corps. For the
remaining three data groups, the effects of the employment
situation were of little or no significance.
During the initial phases of this study it was felt that
the educational specialty (EDSPEC) variable would be
significant only to the more junior population groups whose
recently acquired skills remained a marketable asset. This
assumption proved correct, with the first lieutenant
through captain data groups retaining EDSPEC and the
lieutenant colonel data groups deleting this variable. This
would seem to indicate that a college major is more
important to a young officer entering the civilian market
and less important to the career officer who must sell his
managerial background rather than what ne studied in college
twenty years ago.
The MOS variable was input as a independent variable in
only three of the five population groups analyzed. Of those
three groups, it was retained by only two as being
significant, first lieutenants and lieutenant colonels
(Ground). The retention of this variable and its degree of
significance in the lieutenant colonels (Ground) model
should be noted. It may be that MOS is directly correlated
to the job assignment factor previously discussed. It would
appear that those officers with combat arms MOS's (tf302 and
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0802) are in a better position to serve in those assignments
considered career enhancing while those officers without
these MOS ' s would not have the opportunity to assume the
limited number of command billets. While an individual's
past assignments were not introduced into this study, the
presence of MOS in this particular model may indicate its
relationship with promotion potential and therefore
attrition.
The last independent variable to be included in this
study was pay compar ibili ty with the civilian sector. For
the most part this variable proved insignificant, being
retained in only two of the eight data groups analyzed.
However, in the case of the captain (Air), PAY was second to
INDEX in its level of significance to the model. Although
not a principle factor in this population group's decision
to leave the Marine Corps, the appearance of PAY in the
captain (Air) model still suggests that money is important
to this group and may explain the payment of bonuses to
retain the younger naval aviator.
To summarize, the viability of the performance INDEX
score as a predictor of promotion potential was not
determined during this study. However, its value in
predicting attrition was confirmed. The same can not be
stated of the other independent variables which nevertheless
provided some interesting insights into the various elements
affecting an officer's decision to leave the Marine Corps.
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D. PERFORMANCE INDEX INTERVALS
The performance index interval tables were originally
constructed to assist the authors in determining at what
INDEX level the greatest attrition was occuring for each
population group. Using this information in conjunction
with the SAS LOGIST output, the authors would be able to
ascertain at which intervals SAS was having the most success
in predicting attrition. From the results provided, the
indication is that LOGIST predicts quite well at the extreme
ends of the tables while the prediction capabilities in the
middle intervals are far less accurate.
Through this process the authors discovered that the
senior officers, lieutenant colonels - year 20, and colonels
- year 26, with the highest performance index scores were
attriting at the greatest rate. Table XII shows the
retention and attrition percentages at the interval
extremes for each of the population groups analyzed. As
this table indicates, the percentage of officers staying in
or leaving the Marine Corps compared to their performance
index interval is completely reversed between the junior and
senior officers. If a high performance index equates to
being a good officer, then the significance of tnis
information would be that the Marine Corps is losing its
best officers when they reach the senior ranks. Of course,

















CONSOLIDATED PERFORMANCE INDEX INTERVALS
Population Index
Group Interval Value
1st Lt (GND) 1 <. 796879
10 >. 955157
Capt's (GND) 1 <. 843051
10 >. 950598
Capt's (AIR) 1 <. 840127
10 >. 944003
Lt Col's (GND) 1 <. 838258
10 >. 929695
Lt Col's (AIR) 1 <. 847943
10 >. 932495
Col's (ALL) 1 <. 857835
10 >. 933774
indicate the total professional ability of Marine Corps
senior officers because it fails to consider past
assignments when evaluating a Marine's worth to the service.
Nevertheless, an officer with twenty years of service has
had a variety of assignments with different reporting
seniors. If he has been able to maintain an above average
performance index score throughout that period, it should be
a true indicator of his greater ability and increased
promotion potential.
The GAO report used a job experience factor along with a
performance indicator which showed that the Marine Corps was
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retaining its better senior officers. The opposing results
achieved by this study and the GAO report indicates that
different methods of evaluating promotion potential will
yield varying results. Any future studies in this area
should begin by identifying the value of the performance
index to determine if it is a true indicator of an officer's
performance and, therefore, promotion potential.
E. CONCLUSION
The overall success rate of the logit function to pre-
dict Marine officer attrition was less than the authors had
expected. A possible explanation may lie with the variables
selected to describe the individuals in the population
groups. The performance INDEX score is clearly a starting
point for determining the promotion potential of an officer,
but his past assignments cannot be overlooKed as a signifi-
cant factor in this regard. Vvhile the remaining variables
provide some interesting insights into the differences be-
tween the population groups, their usefulness in predicting
attrition was generally minimal. In retrospect, the
complexity of this decision, to remain on active duty or
leave the Corps, may make it impossible to accurately model
using currently available data. Only with the inclusion of
a number of additional, difficult to obtain or measure
variables, can an analyst hope to achieve accurate results
across all population groups and years of service.
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